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(54) ESD SUPPRESSING SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ESD 
suppressing sheet which can prevent the destruction of 
a malfunction and an element by implementing a noise 
solution using electrostatic discharge, and which can 
achieve an effective ESD solution and can be provided 
readily on a desired part by using an ESD suppressor 
smaller in volume, in a semiconductor element and an 
electronic circuit which operate with high speed. 
SOLUTION: The ESD suppressing sheet is an ESD 

suppressor for preventing the influence of static > — r ~~--"~^- r fljg; 

electricity applied by electronic equipment, and is i^>V>>>^ ^ ^ ^ ^ s 

substantially made of a sheet material including a soft % tfsf' ^^<!z^^^:^^^/ 
magnetic material which is provided on a desired part of 
electronic equipment. 
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\Zt£ Z> Z. £ £ TZ> E S D «]©!->- h . 

W*3RlfHifeCOESD«J*(J->-hlC^^ 
X, ^ISESD«lMv-h«*trfSttTffi{^rtaB©dr-^ 

;nt»tt£>nxu.5 c: t e s Dftisuv- 

K 

[IS*«3] !»^3BlfS«©ESD«lMv-h«r*5V^ 10 
T US £ <h t T -5 E S D flJfM h . 

4f E S DftJiMv'- K 

[|f*JH5] S?#]gifai£©ESD«JfW>'- Hr&u 

ESDM">-h. 

x> WfaM*©->-;uK®x«®gi5tc^:(t^nTv^c: 20 

"T5E S DttJfWv- K 

«©ESD«I$9->-h{Ci5UT, flfffS->- hW«. BtrfH 
D(«tt#itT, 7i7<h, RZtW* 

^-f h©rt©'>&< ife — a*^tf^t*^i-r-5E 
SDftJiWv-K 

[Ht:£jR8] »^7f2«COESDfflJM>'-hlC*5Vi 

t. mmm.&m*&f&mmwzwt*BVt-z&#t!ntci 

ft&m&ttfr £ IfeK W K & & £ <h £ "T 5 E S D «] 

fW~>— K 30 

[W*K9] »^8f2«©ESDftI$!l->-Mci5Vi 
X, IffifSilfc&ttttfcJu I¥Itt®Fe -Al-SiM 
£ £ Ztemt-tz E S DjfljW:> 

-K 

[gf^JS 1 0 ] 7 fB«©E S D«JfW->- h (Cfc 

V»T, M$Z1fcffi.&mZ, I¥I«©Ni-Fe^M 
^KWK&S £ £ £#g*<h-r-5 E S DfflJiWv- 

K 

iMxm 1 1 ] m&m 7 ie«©e s d«j©i->- h ics 

V>X, WIH^tt^^att^TfeS^tSr^Sifr 40 
5ESD»M->-h. 
[Ht^Hl 2] tt^Sl lfB®COESD«I$!lv-h»C 

TUSiiSMtnESDjdiSly-h. 

[w#jg 1 3 ] m&m 1 1 12m© e s d»iw->- h \z 

*5V>X, fftEtUBttftt*, m^M-X-Y (at, M 

Fe, Co. RtfN i ©F*g©4>&< £% — », X 
«» MfeiC^Y^(D7C^OrtCD^< tfc— ft, Y 
tt, F, N, 0©F*I©'>&< £%— W frt>l3.Z>m.%m. 



lffi#mi4) li*JSl 3fE«©ESD«)«!l->-h{c 
*5V>X> WIHS3Eft«mWcDX^^, C, B, Si, 
A 1 > Mg, Ti, Zn, Hf, Sr, Nb, Ta. ifc 
W4^±gi7nMS©l^tl7!>\ fcL<{3-€-n«=>©fS£E$3X 
**CfcfeW*tr-&ESD««W5'-h. 

[«I#3H15] M^q(l 3X141 4SSi6©ESDffi]$fI 
V'— h fc*V»T, t&g2M#*fl&gBX- Yte£-#)CDV h »J y 

* 7, tf \Zft%lt< tlltify =.a. 5— tt©^&-t?#&-r-5» 

SESDMlftl^— h. 
[M&H 1 6 ] ffi&H 1 3 7bS 1 5 ©|*j© Vvj":hj&>— 
^CEtOESDKIIi'-H^UT, ffifESS^Jf*** 
Fe. -Al, -O r Tr**i:t*1*»tf SE 
SD«HWv—K 

1 7 ] IgjJciS 1 3 7bS 1 6 <Drt©Vi-rn^— 

■picte«cDESDffl]$!i->-Kir^v^T, mmmm^u 

oTfP*StlfcJWBBtt*-C**ii:*»«t-J-*ES 
[0 0 0 1] 

[fsw©«-r*St«»»] **wtt, esd (iMiftff 
in) «]*!l5Simirsnfcatt^€:#trESD«i*!i->-h»c 

ml, g*b<te, n 1 ?®® <de sd\z£ zmrnft. 

«i«»*ffl«««©*li«fc*r«nr**«tt«c*«A&E 

[0 0 0 2] 

[fi£#©i£ffi] jfi^, «3S«i^-r*ii5*«^¥««:Sl^ 

u (ram) . y-i**>y— ji^u (rom) . T-r 

^n/nt-yiJ- (MPU) , ^ASdFAS^a (CP 
u) x«Bi«iyp-k>>-y-»WiSrS«^e (1 pal 

u) ^©ifeaiii8S5(iT***s. z-nzommm^zji^ 
t»4, Si^flE^m^ffl3i^*tBii^#©^vi-cs5M 

je, aa©aaft:*ft:ftfl»5fc»fc. «^tt©i«^&y 
•f xvumrn t it -p t v> -5. 
[0003] a^s^aT«g§©«afls, mm 
it, >Mifl:©»ti i bihs**ft»6fc*«in<aa36:av» 

> HiB«ys«^©aTffiaii$itta©««ftft4t4i 

fc«wtt«aaoaaflst#to*T, i«^Stis#ty'fx 

[0004] doi^&jfi^poa^aaa^ft^vifaB 
^s«ir*v^T«, a»a^©a»fti&5-f >3i»6© 

>7 J >-y-^©m4 , ^S!c«c 1 a*#A-r-5^©Mm^ 
[0005] «§i«gg^#**a^as©^a« 
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nn&o&mwL^omtM (esd) icjco-c. cicd&m 

[0006] 01 o«fie*©^«airctseco#-5« 
01 o*#nw*£. m^m^zy^-^tvx^mm 

lOlSiifcififlOOIt rtSBKPCB^lcJ; 

oiMsnfcSS i o 2 *tjR^$n. i o 2 

l s i Qvmm&i&m^ 103 ^ffi^g^nt 10 
ncir. ^ep 1 0 4 ir^-r j; v itmm^mm^ 

iz^ixfiibaztizt. cmirioT^an 0 sit^-r 

iUJf ifcfltfit I E s d a*&JB«l 0 1©*®£S5E 

k. nmt&mzn, mwim&m? 1 0 3^»c«sit*iss 

[0 0 0 7] £fc. «^*Kgg*^S:m8infc*R)fJC*Vi 20 
[0 0 0 8] 

stwrnzn^z-rz^vizuK,^ ^<Dm^^\s\^ 
*mmizvit/'(Xttmm*:&vti^viM&£.VT^ 
ft. 

[0009] $.tc. m^mmmmm^om^m&u^ 30 
[ 0 0 1 0 ] Biiaaio <ommm^m^- io3©g 

SWPcDiractti^n-S^-Tf&r), 011 (a) teflkfc 
JC*lt-5rtg|5P>7>y^i!)f^«JE*«!fB§WlC^U, 011 

(b) \t.mft<Dfil&Ui?y ?Wiftni£*:^\sX^2>. 

[0 0 1 1] 01 1 (a) Z^m-TZt, '&M\Z&\,*X 
\H&Ui?yi7M}£<DV c clJ5VT, /W (H i g 
h) ©T.k^->3JWK*m«3. 5V, D — (Low) 
©XPy ">a;PK«JEE« 1 . 3VTa&0> v> 40 

>«, H i gh^JBEWWCl. 5Vg& Low^JEE 

wwrai.. 2v-eabofc. t*^x, y-rxi 1 1, 
1 1 2f$tfmz.*>nxh, mm\B\t&m?v>mmztemw 

[0 0 12] 011 (b) *#JRf*fc. ftjfiiC^Vi 
X, rtSBDv'^^^JBEcOVc cttl. 8 VP, /W (h 

i gh) XUy>'3)l'\ t mmtl. 2V, D— (Lo 
w) XI/-; ->a;i/HSJE«0. 6 VgSt^SIKHgl^ 

^tfcsMfaic&s. fcx, y-rxi 13, ii4§ 




4 

-fe^c^-tr, /-fXv-^>n h i ghSJEl^;t< 

T, 0. 6 V, LowfEl/^tO. 
•5. 

[0 0 13] *f89§©i£ffi«aiS«, 

tt^ttJc^^y-fX^mSrM-r^ttrioT, bump 

[0 0 14] #^©#giJfc&f|!rWg||gtt, cfcO 

#a©/hSaESD«I^-C, M«l!5;ESD»f*tT? 

<t 1 h \zffiw.-rz>mmz®%izw>\iz> z. t&xzz, 
e s d«i*i->- h £jg#rr-5 Z £ \Z$>&. 

[0 0 15] 

■**?IB»& ffr 6»4t5TWI»t3»jR«i:*«t 
[0 0 16] LfrLftfttg. ^«»©BljDtCJ;-5y<X 

[0 0 17] MIB«£-fi£tt#£ 
ESD;ttSftj£^£;i£a^r€f5£<h£JiftiU 2^ 

ic, *8-s-j§&tt#KBi6.-r> •c«tt#T?*ntt. e s dm 
mzm^&zt&xg&zt&fimi,, 

[0018] fid-fe, *^»r«tn«, «TtS§g^©^« 
m » z <t ss* m & m± r s & * © e s d «j w * -p & o 

tf->- b#fr*>nnm\Ztl2> Z £ 4#|ttt5 ESD«1 

[0 0 19] *fc, *^{rj;n«, MIBESD«I^|-> 
-Hc43Wr, WIBESD«J^I->-h«Wffi«f«SF*3 

a5©y-x;nc^:^ z. t &<&m t-r-s e s d 

[0 0 2 0] Sfc, *^JC<kn«, MfBESD«)©l-> 

lcl9:tte.nTV^Ci*#mtT«.E SDW->- h*< 
[0 0 2 1] £fc>#fgiKlcJ;n«, tt(fBESD«)SJ>' 

v^di^^mt-r-sE sd«jso->— h*t#en-5. 

[0 0 2 2] Sfc, *»WKJ:n«, MfBESD«)$!l-> 

-h\z$>^x. min?m&<Dmmzwt\it>nz>z.£& 

[0 0 2 3] £fc> *^ICin«, t5ISESD«l*f-> 
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[0024] *&wiz£tuz. fjtEurn^-o 

«tt*£L-T. &JK8&14#. 7i7<K RZt-??*? 

[0025] *§&mz&n\z, ttrf2ESDftj{W-> 

#W 2 ttfc*g£-SH4ttfr S fWIW ft 3 £ <!: £ T 
[0 0 2 6] *^IC«ttl«, tt(f2ESD«J$!l-> 

- mmfcm&mz. mw&®.v>F e - a i 

-S i^^#^*^e>HKW»C^^^<h&#^fr-5E 

[0027] *^^ic=tn«, wtaESD«ifW-> 

-HtfcUT. i!5f2!&®tt#tt, H¥?BM*<£>N i -Fe 

E S DID 

[0 0 2 8] %.ft. *&m\z£tn-£, stria E SD»> 

E S D«JfW->- h*i#e>n-5. 
[0029] &.rz. *&m\z£tuz. mtiESDauu-y 

[0 0 3 0] *^CJ;n«, S9f2ESD«I$!l-> 

-H^wr, Mf2$>(J8tt#«;» &f&tfM-X-Y (fi 
U Mte, Fe, Co, StfN i ©f*J©4>&< £t>— 
X«, M^iOtY^<D7C^©rtOi!>?5:< 
Y«, F, N, OC0(*iO^<tfe— S) fr*>f3.2> 30 

[0 0 3 1] *^IC«tn«, Jtftf2ESD#UfW-> 

-h(C*3^T, WfBa«»Wtf^K)X^^, C, B, 
Si, Al, Mg, Ti, Zn, Hf, Sr, Nb, T 

[0 0 3 2] £fc> *5£W\Z£fttt. iffit2V>-f tltf""— s> 
©ESDMJfWv-HCfc^T, WfHM*iSi[f2X-Y{b-a- 40 

~cft&-r2>mzftm£tz>E s Dttifw->- h##e>n 
[0033] *^icj:n«, sfriav^n*^-o 

**, Fe„ -Al, -O r ~C&Z>Z\t&%fmt-?Z>ES 

[0034] *^ic«kn«, ttrtav^-rnd^— o 



T^»$tl/t»JUKtt«s:T*S Z. £ ZftWit-rZ E S D 
[0 0 3 5] 

i%w<z>nme>Mm] ut, *&w<Dnm<z>Mm\z-z>\,> 

[0 0 3 6] 01 «*^C9HJiCD^|gtCcfc-5 E S DM 

01 £#!irr-5£:. /- h^/i-v:*-;io >t!i- 
* (£TF. y-hPCiP?^) ltt. PC*#2t, L 
a-^CCD#*73 b#|8:tf eftfc^SB 3 
PC*#2©-M*«i:bT ) *^«J3*< 
0»j^lillC^j££nTV>-5. PC*f 2C- BlCte, * 
-#-h*4#i9:W-e.n. ^SU3ST*t'lHiebfei: 

ip-fe, y- hpc i *b!i;&£#k:, 
[0 0 3 7] *&w<Dmm<Dj&m\z&^T. E 

CDSS*«l$n5i5H *© (i) - (iv) \Z7jk2 
nfc4Mffi-C<ibZ>. 
[0 0 3 8] (i) fa^AT?*£ft-5gB#©M#rt©;7 

(ii) tE^BT^£tt-52fflfi)f©g#cD->— ; 

(iii) fH^C-r^$tlSPC*^WSI5tr^tt^n&=i^ 

(iv) f2^DT^3n&*#rt©f£i!ilfili&3fi^, Mx. 
«, IC. 

[0039] ogi ommomm) m 2 i**mm<z>mi <d 
mmoBmzjzzESD #njjfe<DMm\zmi± znzm 
02(c^-r«fc5(c, 0i<Dis^-A-c^$nsa5 

M^l 1 lCjfigELT7l^^->^77>y hir-y;i/X« 

^) 1 3*^it6nxv^. ci^-r, ^5fr^-rj;5 

»^<f^« (ESD) ^14»rSR 

-r«fc5K, «^&««t (i) ^s#:i i*sfsssn-&. 

zmtrioT, ^BH 5lc^$n^>J;5fc, a# (H) 
[0040] b*^b, fpci3©-@i;, IS-g-ait^ 

^8gfiStt^?>^^ESD^$!l->-h 1 2£t£ 

tt^^ttr^oT, fi^i 1 csitnsii!^iS«8ft»Ccfct3 

*W^:«i5tCD^*W)$II-r-5©T. F P C 1 3 ©ff#7 

[0 0 4 1] 01l^^tlfcLCDgCJC*3 
V^T«, LCD 3 aWCCD*^ 7 3 bC0i®^©-^& 
0$, PC*#2|^©HDD, FDDK:fcVvrte, 

fpc 1 3&g,m\zmtfi2tiT^2>m-£izte. a 
[0042] m2<Dnm<Dmm) m 3 ^^©^2© 
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nm<Di&mz&z> e s Dtm^iko-Mommzmitz 

*^«Mife*X»4Wflt«tt#:*»6«i:*E SD«->- h 1 
8 ZgLttZZtlZ^-DT. ESD»r<t^LCDffi»j|HlSS 

[0 0 4 3] m4\t*&B%<z>%20nM<DMm\Z£Z>E 

04£#srr3£> 0 1 ©ts^B-c^^n-5>/'?yr3>* 

#2©-?tf-#-h*2 4{CMr6]bT+-^-h*2 1 ©« 10 
ft (FG) 352 2;W&fi££tlTV>S. Z\<D&&ffi2 2 
«. »#ttGNDl£j&$bTFG£:bTV>-5. brt>U 

tz9z$i2 5\z£-z>Txk-$nz>mm&mffi d) ^fts 

CO 0 4 4] t£oT> 04{C^-TJ:3i^ ->-;UH«ft 

2 2 ©sgsBc, *g6&tt#xte»8t&te#^ 5^ES 20 

D«JfW->-h 2 3£^tt-S> di»C«fcoT. SggB^CD?? 

coo45] (mofzmomm) m 5 it&ztmofi&o 

*5&©^gK<£5ESDMflt£&©-^£^tm ®6 
«05 ic^$nfcn^i7^^©«B«$:*-r¥®ETafe 
3. m5R&m6\z^k-?<i:o\z, m 1 ©te^ci-^n 
SftglC^WT, P^^^3 3ic^$nfcy-^;p3 
4 ice s d 5 ^JotD-s <t» ^ff3 5»^sn^«fc^»r, 
a— y;v3 4$e^?oTM<*:t'«En> uncioTti; 
z>mft\z£iTm&t<tiT 1 c-^l s 1 (DMT^mzm 20 

mz., mmznttKtby-ixtLTmmzm&wzb 



[0046] *%m<Dm<D$*m<D&miz&^T\t, m 

att#fr£ft5ESD«Jf&|->-h3 2&SW-&itiwJ: 
ot, ESDiZ£-DT&C2>W,ffi)l—h&mWr2>Z\£ 
fCckoT> fi#3 llCfftn3«flt£ffl)fKU ±fEbfc«k 

[0047] <m 4 <Dmm<Dwm) m 7 \t*5&mv>&A 

•5. 0 7 K^T .fc 5 Id, MlC0tmD\Zvk-2nZ>®.W\Z 

*jvix, i c^oti»^3 7ta, mm&§kfamz&^ 
mmmy-fTtmiz^Th. mwiftvg,^. mz, «jg 

y'r-VZ 7<D±ffi&m.v£5iz. ESDttJM->-H3 
[0 0 4 8] JfcC, *^©HMO^lCJ;^ESDftJ 

[0049] (kb 1 ) m&m^t vxtt&mm& 0 . 

8m 2 /g©I¥ttFe-S i - A 1 *»jfc£fP§Sb> T 

is*i©sE-a-d^^^^aft^-xh*i5-&bT, c 
[0050] H8«#snfctt»©sa**Mt*j*bT 

®^H£jSm" <ofttthfe^fm.\z®.Z>&o\zl3.r>, J 

[0 0 5 1] 
[*1] 





Eftifc 


M¥*H8H£(*»©* (F e - A 1 - S i ftft) «H»*E 
BETJt*®*: 0. 8mVg 


3 0SSSP 








2gggg 






I -6 if 





(IS** 2) ESD«JfWfl£.fcbT. Vv-^-W&mWL 

[0 0 5 2] #£nfcl*^2£^Xi&#W#Wb;fc£ 
£3^©3&f£te> Fe,,Al ll 0 1T -t?*.ofc. 
[0 0 5 3] Sfc, ^HSf2©^P(S2.0)Lim. S8it*£8x 



40 530m Q- cm, Hk«180e (1 4 2 2A/m) T?afe 

D. Ms «16800Gauss (1. 6 8T) , «f fcHSafcTSfc 
^tbfeAi" O^fflifiTfeSAt" s • «1 4 8^:3 
fc. K»2©fia»S8Mt;tM^©^S»:SftJliai£* 
©ISftia{b©tfc^©ffl«, 72.2%T*ofe. 

[0 0 5 4] 

[*2] 
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<1X10" 8 Torr (= 1 . 33X10" 4 Pa) 




Ar 


881 


RF 


9->f v h 


P e 1 0 0mm) 
+ 

A 1 2 Os*y7 (1 2 OH) 

(T-y'fD-'fX : 5mmx 5mmX 2 mm t) 



^fesaje-rs^ticiDffvv asus**/*" ©^&ssc io 

[0 0 5 5] 09*^©^2©u" - f 4#ft£^ 

j£ t HH < U o T 1^-5 d t -5. 
[0 0 5 6] ^±tft^Lfc*^WHJg<D^^*5ViT 
ESDfflfM#£«/£T5*t^tt#<i:LT, &!&m 

Fe-A i -s \mia&->$.w\s?>m 
iBta^bTfp«bfc*^aMt*->-h**bfc*», tic 

JS&tt*ft*-?&3&6«. 7i5-fK V K 20 

[0 0 5 7] #&9i©2IJS©^ffifc::feHTtt, E 

SDMHWS'-htUT. UmW&.&-*:Wy ?mz£.-D 

[0 0 5 8] ESDftJSO->-htbT, iSffiH&lt 

y p >8fflgis© h <D—mizj&!&Ltzb<D%m v> 
zziiw-ezz. corns, mm-tzwrnztevmiz 

[0 0 5 9] Sfe, **9iO*«©»»K*V»TH:, SI 
K^^X^atl+TCD^MSSrffibTV^^ 7X-r 40 

HWRSnrfctttt. 3«swcism©£*$i&&JgKKg5£$ 

[0 0 6 0] £U:«fc9> W-f^D^ltM" #f&£^ 
-r#fgSH©$$!|Sfte, 0 0fg©*g£"i&tt#->- 

h £IM^©iiSJf &«K«)f&|^£:^U 1 GH z KjfiV* 

D^EM I ttW.lZFR)/iZ>ffi]$rt. bT^STcblxtV^ 

[0 0 6 1] 50 



z.<d£? tz&mwift-r&^mwm^'mTiBimtfi a \z& 

T, ns 1 1 * 8S±t5 E S Df 

[0 0 6 2] sfe, *5sw©#g']^a$iie<)aistt. .to 

t i hizffim-fz>ffii<nzn%\zmiiz> z. t^-c^r-s 

[0 0 6 3] sfc, *^irj;n«, ^^^aisiss^ 
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